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7KHGHVLJQDQGFRQVWUXFWLRQRI VXVWDLQDEOHDQGGXUDEOHEULGJHVZLWK ORZPDLQWHQDQFHFRVWV LVRQHRI WKH(XURSHDQ5RDGDQG
5DLOZD\$GPLQLVWUDWLRQWDVNV7KHPDLQWRSLFVRIWKHSDSHUDUHWKHIROORZLQJGHVLJQRIHIILFLHQWHFRQRPLFDOEULGJHVZLWKUHGXFHG
PDLQWHQDQFH GXULQJ WKH OLIH VHUYLFH LQWHJUDO EULGJHV ± IUDPH VWUXFWXUHV EDVHG RQ LQQRYDWLYH FRPSRVLWH GRZHOV IRU WKH VKHDU
WUDQVPLVVLRQFRQVWUXFWLRQRIEULGJHVLQ5RPDQLD
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
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Keywords:LQWHJUDOEULGJHVIUDPHVWUXFWXUHVFRPSRVLWHGRZHOVPRWRUZD\EULGJHVRYHUSDVVHVKLJKZD\DQGUDLOZD\EULGJHV
,QWURGXFWLRQ
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LQYHVWPHQWVLQWKHWUDQVSRUWDWLRQV\VWHPDUHDVVLJQHGE\WHQGHUSURMHFWVLQIRUPRIÄdesign & build´DQGWKLVZD\
MRLQW YHQWXUHV EHWZHHQ H[HFXWLRQ FRPSDQLHV DQG VWUXFWXUDO HQJLQHHULQJ RIILFHV DUH JLYHQ WKH SRVVLELOLW\ WR EXLOG
ZKROH URDG VHFWRUV LQ DQ HFRQRPLF DGYDQWDJHRXVPDQQHU7KLV DVVLJQPHQWPHWKRGSHUPLWV WKH QHZO\ GHYHORSHG
LQQRYDWLYHDQGHFRQRPLFDOVROXWLRQVWREHXVHGLQ5RPDQLDWRR
7KHSUHVHQWWHQGHQF\LQEULGJHVFRQVLVWVLQVLPSOLI\LQJWKHVWUXFWXUHDVPXFKDVSRVVLEOHDQGEH\RQGGHVLJQLQJ
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7KHEULGJHV DUH YLWDO VWUXFWXUHV IRU WKH WUDQVSRUW LQIUDVWUXFWXUH LW LV D IDFW WKDW LQ WKH ODVW GHFDGHV FRPSRVLWH
EULGJHV EHFDPH DZHOOOLNHG VROXWLRQ LQPDQ\ (XURSHDQ FRXQWULHV DV D FRVWHIIHFWLYH DQG DHVWKHWLF DOWHUQDWLYH WR
FRQFUHWH EULGJHV 7KHLU FRPSHWLWLYHQHVV GHSHQGV RQ VHYHUDO FLUFXPVWDQFHV VXFK DV VLWH FRQGLWLRQV ORFDO FRVWV RI
PDWHULDODQGVWDIIDQGWKHFRQWUDFWRU¶VH[SHULHQFH
$QLPSRUWDQWVWHSLQWKHFRQVWUXFWLRQRIHIILFLHQWEULGJHVZDVGRQHLQRXUFRXQWU\EHJLQQLQJZLWKWKURXJK
UHXVLQJRILQWHJUDOVWUXFWXUHV$WWKHVHW\SHVRIVWUXFWXUHVWKHDEXWPHQWVDQGWKHSLHUVDUHPRQROLWKLFDOO\FRQQHFWHG
WR WKH VXSHUVWUXFWXUH DQG LQ WKLV FDVH D FOHDU GLVWLQFWLRQ EHWZHHQ WKH VXSHUVWUXFWXUH DQG WKH LQIUDVWUXFWXUH RI WKH
EULGJHLVQRWSRVVLEOH7KHLQWHJUDOEULGJHVKDYHDYHU\ORQJWUDGLWLRQDUFKOLNHEULGJHVKDYHEHHQHUHFWHGIRURYHU
\HDUV3UDFWLFDOO\QRZDGD\VWKHIUDPHVWUXFWXUHVDUHWKHVRFDOOHG³ROGDUFKEULGJHV´
7KHILUVWORWRIPRWRUZD\2Uă܈WLH6LELXZKLFKLVSDUWRIWKH,9WKSDQ(XURSHDQFRUULGRUORFDWHGQHDUWRWKHWRZQ
2UăúWLHDQGWKH0XUHú5LYHUDQGLWVFRQIOXHQWVZLWKDWRWDOOHQJWKRINPZKHUHEULGJHVZHUHLQFOXGHG
UHSUHVHQW WKHILUVWH[DPSOH LQ WKLVVHQVH2QWKLVVHFWLRQDOOVWUXFWXUHVDUHEHLQJGHVLJQHGDQGH[HFXWHGDVEULGJHV
ZLWKLQWHJUDODEXWPHQWVH[FHSWWKHYLDGXFWIURPNPZLWKDWRWDOOHQJWKRIPZKLFKLVDVHPLLQWHJUDO
VWUXFWXUH$V D FRQVHTXHQFH RQO\ WZR SLHFHV RI H[SDQVLRQ MRLQW HTXLSPHQW DQG HLJKW EHDULQJVZHUH XVHG IRU WKH
ZKROHPRWRUZD\ORW>@7KLVPRWRUZD\ORWFDQEHFRQVLGHUHGD(XURSHDQSUHPLHUHKDYLQJRQO\LQWHJUDORUVHPL
LQWHJUDOEULGJHVWUXFWXUHV
,WLVFOHDUWKDWWKHIUDPHEULGJHVQHHGVSHFLDODWWHQWLRQLQWKHGHVLJQGXHWRWKHLQWHUDFWLRQEHWZHHQWKHVWUXFWXUH
DQG WKH VRLO FRQGLWLRQV %XW QRZDGD\V WKH GHVLJQHUV FDQ FRUUHFWO\ HYDOXDWH WKH EHKDYLRU RI FRPSOH[ VWUXFWXUHV
PDNLQJXVHRISUHVHQWGHVLJQPHWKRGVDQGPRGHUQGHGLFDWHGVRIWZDUH7KHLQWHJUDOEULGJHVIUDPHVWUXFWXUHVZLWK
VLQJOHRUPXOWLVSDQVSUHVHQWVRPHZHOONQRZQDGYDQWDJHVZKLFKDUHDWWKHVDPHWLPHLPSRUWDQWIRUEHQHILFLDULHV
DQGDOVRIRUWKHFRQWUDFWRUVOLNH
• 6OHQGHU VWUXFWXUHV DQG PDWHULDO VDYLQJV E\ PHDQV RI WKH IUDPH HIIHFW ZKLFK UHGXFHV WKH PD[LPXP EHQGLQJ
PRPHQWV LQ WKH PLGGOH RI WKH VSDQ LQ FRPSDULVRQ ZLWK WKH VLPSOH VXSSRUWHG RQHV DYRLGLQJ KLJK VWUHVVHG
VWUXFWXUDOHOHPHQWVUHGXFLQJJUHDWGHIRUPDWLRQV
• 6\VWHPUHVHUYHVWKURXJKUHGXQGDQWVWUXFWXUDOEHKDYLRU
• 7KHOLIWLQJIRUFHVDUHFRPSHQVDWHGE\WKHPRQROLWKLFFRQQHFWLRQEHWZHHQWKHVXSHUVWUXFWXUHDQGWKHVXEVWUXFWXUH
• 7KHVWUHVVFRQFHQWUDWLRQVDWWKHEHDULQJVDUHDDUHHOLPLQDWHG
• 7KHSUHVHQFHRIWKHEDFNILOODVVXUHVDEHWWHUGLVVLSDWLRQRIWKHKRUL]RQWDOIRUFHV
• 6LPSOHDQGUDSLGHUHFWLRQGXHWRWKHPRGXODULW\RIWKHV\VWHP
• 7KHULVNVLQGXFHGE\WKHJUHDWH[HFXWLRQSUHFLVLRQQHHGHGIRUWKHGLVSRVDORIWKHHTXLSPHQWOLNHH[SDQVLRQMRLQWV
RUEHDULQJVDUHHOLPLQDWHG
• /RZPDLQWHQDQFHFRVWVWKURXJKHOLPLQDWLRQRIWKHFRQVXPDEOHVH[SDQVLRQMRLQWVDQGEHDULQJV*UHDWHUGULYLQJ
FRPIRUWZLWKRXWH[SDQVLRQMRLQWV/HVVQRLVHDIDFWZKLFKLVYHU\LPSRUWDQWLQWKHXUEDQDUHD
• 'XUDELOLW\DQGUREXVWQHVVRIWKHVWUXFWXUH
$QRWKHUVWHSLQWKHFRQVWUXFWLRQRIHIILFLHQWEULGJHVZDVWKHGHYHORSPHQWRISUHIDEULFDWHGFRPSRVLWHRUFRQFUHWH
JLUGHUVZLWKULJLGH[WHUQDOVWHHOUHLQIRUFHPHQWXVLQJWKHLQQRYDWLYHFRPSRVLWHGRZHOVIRUWKHHIIHFWLYHWUDQVPLVVLRQ
RIVKHDUIRUFHVEHWZHHQFRQFUHWHDQGVWHHO7KLVLVWKHVRFDOOHGQHZFRQVWUXFWLRQPHWKRG9)7:,%
7KHGHVLJQHGEULGJHEHDPVFURVVVHFWLRQVZKLFKDUHDOUHDG\DSSOLHGLQRXUFRXQWU\DUHSUHVHQWHGLQ)LJXUH
7KHUHDUHWZRPDLQW\SHVRIFURVVVHFWLRQVQDPHO\DFRPSRVLWHRQHW\SH,VHH)LJUHVSHFWLYHO\DFRQFUHWH
RQHZLWKH[WHUQDOULJLGUHLQIRUFHPHQWW\SH,,VHH)LJ,QUHJDUGVRIWKHLUORDGFDUU\LQJEHKDYLRUWKHW\SH,FURVV
VHFWLRQVDUHFRPSDUDEOHWRDFODVVLFDOFRPSRVLWHFURVVVHFWLRQGXHWRWKHIDFWWKDWWKHGRZHOV¶OLQHLVSRVLWLRQHGQHDU
WKHQHXWUDOD[LV5HJDUGLQJW\SH,,FURVVVHFWLRQVZKHUHWKHGLVWDQFHEHWZHHQWKHGRZHOVOLQHDQGWKHQHXWUDOD[LVLV
JUHDWHU WKH VWHHO VHFWLRQ LVDOPRVW VXEMHFWHG WR WHQVLRQDQGGRHVQ¶WSDUWLFLSDWH LQ WKH WUDQVPLVVLRQRIEHQGLQJDQG
VKHDU IRUFHV EHWZHHQ WKH WZR GLIIHUHQWPDWHULDOV FRQFUHWH DQG VWHHO WKXV WKH VWHHO SDUW FDQEH FRQVLGHUHG DV DQ
H[WHUQDOULJLGUHLQIRUFHPHQW




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
)LJ9)7:,%FURVVVHFWLRQW\SHVXVHGLQ5RPDQLD
'HVLJQHGDQGDSSOLHG9)7:,%VROXWLRQVLQ5RPDQLD
,QWKHUDLOZD\ILHOGDQHZEULGJHZLWKFRPSRVLWHGRZHOVZDVGHVLJQHGLQLWZDVPHDQWWRUHQHZDQH[LVWLQJ
VWHHOEULGJHZLWKDVSDQRIPORFDWHGDWNPRQWKHPDLQOLQH&kPSLQD±3UHGHDOSDUWRIWKH3DQ
(XURSHDQ&RUULGRU,9


)LJ&URVVVHFWLRQRIWKHH[LVWLQJEULGJH
7KH QHZ GHVLJQHG WHFKQLFDO VROXWLRQZDV FKRVHQ E\ WDNLQJ LQWR FRQVLGHUDWLRQ WKH FRPSXOVRU\ FRQGLWLRQV DQG
DVSHFWVLPSRVHGE\WKHH[LVWLQJVLWXDWLRQDQGWKHWHFKQLFDOH[SHUWLVHFRQFOXVLRQV³WKHFRQVWUXFWLRQKHLJKWPXVWEH
NHSW´  WKDW OLPLWHG WKHQHZSRVVLEOHFURVVVHFWLRQ WRDKHLJKWRIPD[LPXPFPDQGDOO WKH UHKDELOLWDWLRQ
ZRUNV KDG WR EH GRQH LQ VKRUW SHULRGV RI WUDIILF EUDNHV VHH )LJ  7KHUHIRUH LQ WKH QHZ FURVV VHFWLRQ WZR
SUHIDEULFDWHGFRPSRVLWH9)7:,%FRPSRVLWHJLUGHUVZHUHDOLJQHGVHSDUDWHO\IRUHDFKUDLOZLWKDWUDQVYHUVDOOLQN
LQWKHPLGGOHSDUWDFKLHYHGE\UHLQIRUFHGFDVWLQSODFHFRQFUHWHVHH)LJ

 
)LJ7KHROGDQGQHZFURVVVHFWLRQRIWKHPDLQJLUGHUVWHHOYV9)7:,%
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
)LJ7KHGHVLJQHG9)7:,%5DLOEULGJH
$QRWKHUFRQFHSWXVLQJFRPSRVLWHGRZHOVQDPHG021$KDVEHHQGHVLJQHGLQDVDFRQVWUXFWLYHV\VWHPIRU
SURYLVRU\EULGJHV7KLVW\SHRIEULGJHKDVDFRQVWUXFWLYHKHLJKWRIFPIRUVSDQVXSWRPDQGFPIRUVSDQV
XSWRPVHH)LJ7KHEULGJHVXSHUVWUXFWXUHLVFRQVWUXFWHGRIER[FRPSRVLWHEHDPVPDGHRID8W\SHVWHHO
FURVVVHFWLRQDQGDUHLQIRUFHGFRQFUHWHGHFNRIFPWKLFNQHVVZKLFKFDQEHGLUHFWO\FLUFXODWHG

 
)LJ3UHIDEULFDWHGEHDPIRUWHPSRUDU\EULGJH
7KHGLVWDQFHRIPEHWZHHQWKHPDLQSUHFDVWJLUGHUVLVHVWDEOLVKHGVRWKDWWKH\FDQEHHDVLO\WUDQVSRUWHGDQG
PDQLSXODWHG IRU WKHLU ILQDO SRVLWLRQ 7KH FRQQHFWLRQ EHWZHHQ WKH SUHIDEULFDWHG FRPSRVLWH EHDPV LV UHDOL]HG E\ D
PRQROLWKLFMRLQWZKHUHRYHUODSSLQJRIWKHUHLQIRUFHGGHFNLVSUHVHQWVRWKDWDFRQWLQXRXVORDGFDUU\LQJGHFNUHVXOWV
VHH)LJ>@


)LJ&URVVVHFWLRQRI021$%ULGJH
7KHQH[WH[DPSOHLVUHODWHGWRWKHUHQHZDORIDQH[LVWLQJSURYLVRU\EULGJHZKLFKVHUYHVIRUDVPDOOFRPPXQLW\LQ
RUGHUWRFURVVWKH%LVWULĠD5LYHUKDYLQJDWRWDOOHQJWKRIP7KHH[LVWLQJSURYLVRU\EULGJHGRHVQRWHQVXUHWKH
VDIHW\RILWVSDVVHQJHUVQRUWKHUHTXLUHGFOHDUDQFH7KHUHSODFLQJVWUXFWXUHZDVGHVLJQHGDVDWKUHHVSDQQHGLQWHJUDO
EULGJHZLWK9)7:,%VXSHUVWUXFWXUH(DFKVSDQKDVDOHQJWKRIPZLWKDWRWDOOHQJWKRIPVHH)LJ
WKHZLGWKLVPZLWKDFDUULDJHZD\RIPVHH)LJ
7KHFURVV VHFWLRQRI WKH)UDQFH܈WLEULGJH VHH)LJ DOLJQV WZRPRQR9)7:,%JLUGHUVERXQG WRJHWKHUE\D
 FP WKLFN FRQFUHWHGHFN7KHSUHIDEULFDWHGJLUGHUV DUHPDGH HDFKRQHRI7 IRUP VWHHO VHFWLRQRITXDOLW\6
-1)LJDQGRIDQXSSHUFRQFUHWHIODQJHDQGDFRQFUHWHZHERI&FODVV7KHFRQFUHWHIODQJHLVFP
WKLFNDQGPZLGHWKHFRQFUHWHZHELVFPZLGHZLWKDKHLJKWRIFP
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
)LJ/DWHUDOYLHZRIWKHQHZGHVLJQHGLQWHJUDOVWUXFWXUH
 
)LJ7KH9)7:,%JLUGHUVDQGWKHQHZFURVVVHFWLRQRIWKHEULGJH
 
)LJ7KHROGYHUVXVWKHQHZEULGJH
7KHQH[WFDVHVWXG\FRQVLVWVRIWKHUHSODFHPHQWRIDVPDOOH[LVWLQJKLJKZD\EULGJHZLWKWKHWRWDOOHQJWKRIP
DQGWKHZLGWKRIPEXLOWLQRQWKH1DWLRQDO5RDG'1$DWNPQHDUWKHYLOODJH0kQHUăXLQWKH
$UDG&RXQW\7KHJHQHUDOFRQGLWLRQRIWKHFRQFUHWHEULGJHLVYHU\EDGSUDFWLFDOO\WKHPDLQWHQDQFHLVPLVVLQJDQG
WKHVWUXFWXUHGRHVQRWFRUUHVSRQGWRWKHSUHVHQWWUDIILFQHFHVVLWLHVDQ\PRUHZLWKWUXFNVRIWRQVRUHYHQPRUH
%DVLQJRQDIHDVLELOLW\VWXG\WKHDGPLQLVWUDWLRQUHFHLYHGLQDVROXWLRQIRUWKHUHSODFHPHQWRIWKHH[LVWLQJ
EULGJH7KLVZDVDVLPSOHVXSSRUWHGGHFNZLWKVWHHOHPEHGGHGJLUGHUVLQFRQFUHWH)RULWVH[HFXWLRQDURDGE\SDVV
DQGDWHPSRUDU\EULGJHZRXOGKDYHEHHQQHFHVVDU\,QRUGHUWRUHGXFHWKHLQYHVWPHQWWKHDGPLQLVWUDWLRQDVNHGIRUD
SRVVLEOH HFRQRPLFDO DOWHUQDWLYH VROXWLRQ *RLQJ IXUWKHU DQG DOVR WDNLQJ LQWR FRQVLGHUDWLRQ WKH QHHG RI D VLPSOH
WHFKQRORJ\DQGDYHU\VKRUWHUHFWLRQ WLPH LW OHDG WR WKHQHFHVVLW\RIDPRGXODUV\VWHPZLWK ORZFRVWV8VLQJ WKH
KLJK GHJUHH RI SUHIDEULFDWLRQ WKH SRVVLELOLW\ RI XQH[SHFWHG VLWXDWLRQV RQ VLWH ZDV UHGXFHG ZKLOH FKDQJLQJ WKH
VROXWLRQIRUWKHDEXWPHQWVDQGEDVHGRQVWUXFWXUDOPRGXODULW\WKHHOLPLQDWLRQRIWKHURDGE\SDVVDQGWKHWHPSRUDU\
EULGJHZHUHPDGHSRVVLEOH
7KHQHZVROXWLRQZKLFKKDVEHHQGHVLJQHGVHH)LJDQGDSSURYHGE\WKH$GPLQLVWUDWLRQSURSRVHGDQLQWHJUDO
EULGJHLQFOXGLQJWKHIROORZLQJWHFKQRORJLFDOSKDVHV
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• 'LVPDQWOLQJKDOIRIWKHH[LVWLQJEULGJHRQRQHODQHDQGWKHH[HFXWLRQRIWKHQHZVWUXFWXUHRQWKLVKDOIXQGHUWKH
SURWHFWLRQRIVPDOOORQJLWXGLQDOVXSSRUWLQJVWUXFWXUHV
• )RUWKHQHZVWUXFWXUH/DUVVHQSURILOHW\SHKDYLQJDWRWDOOHQJWKRIPZLOOEHLQWURGXFHGLQWKHVRLO
• $WWKH WRSRI WKH/DUVVHQSURILOHVDEHDULQJVHDWRIUHLQIRUFHGFRQFUHWH&ZLWKDZLGWKRIPZLOOEH
SURYLGHG
• 3RVLWLRQLQJ RI WKH SUHFDVW SODWHV ZLWK H[WHUQDO ULJLG UHLQIRUFHPHQW LQ WKH ILQDO SRVLWLRQ  UROOHG VWHHO JLUGHUV
+(0RI6-1±UHVXOWLQJVWHHO7VKDSHGEHDPVZLOOEHSUHSDUHGIRUHDFKSUHFDVWHOHPHQW±DVD
ULJLGH[WHUQDOUHLQIRUFHPHQW
• )LQDOO\WKHODVWLQVLWXFRQFUHWLQJUHVXOWLQJDIUDPHV\VWHPVWUXFWXUH



)LJ9)7:,%GHVLJQHGVROXWLRQIRU0kQHUăXEULGJH
2Q WKH$0RWRUZD\ VHFWLRQ2UăúWLH±6LELX WZR9)7RYHUSDVVHVEDVHGRQ FRPSRVLWHGRZHOV DQG LQWHJUDO
DEXWPHQWVVROXWLRQZHUHGHVLJQHGDQGEXLOW)RUWKLVQHZVXFFHVVIXOO\LPSOHPHQWHG9)7WKHFRQQHFWLRQEHWZHHQ
VWHHO DQG FRQFUHWH LV PDGH WKURXJK FRPSRVLWH GRZHOV DQG WKH XSSHU VWHHO IODQJH LV QHHGHG QR PRUH ,I WKH
HOLPLQDWLRQRIWKHXSSHUIODQJHVRIWKHVWHHOJLUGHUVDQGWKHVWXGVDUHFRQVLGHUHGQDPHO\PDWHULDOFRQVXPSWLRQDQG
ZHOGLQJZRUNPDQVKLSWKHHIILFLHQF\RIWKHGHVLJQHGVROXWLRQFDQEHREVHUYHG
%RWK RYHUSDVVHV DUH RQH VSDQ VNHZ DSSUR[LPDWHO\  LQWHJUDO VWUXFWXUH DQG WKH\ XVH IRXU VWHHOFRQFUHWH
FRPSRVLWHEHDPVRIDSSUR[LPDWHO\PORQJVHH)LJ


)LJ*HQHUDOFURVVVHFWLRQRIWKHRYHUSDVVHVDQG9)7SUHFDVWFRPSRVLWHJLUGHUFURVVVHFWLRQ
$ VOHQGHU DQG DHVWKHWLF DVSHFW ZDV REWDLQHG IRU WKHVH RYHUSDVVHV VHH )LJ  DQG WKH VROXWLRQ DOORZHG
FRQVLGHUDEOH PDWHULDO VDYLQJV $Q LQ VLWX ORDG WHVW ZLWK  WUXFNV  WRQHV ZDV FDUULHG RXW IRU RQH RI WKH WZR
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RYHUSDVVHVWKHRYHUSDVVDWNP'HWDLOHGLQIRUPDWLRQDERXWWKHVHVWUXFWXUHVDQGWKHWHVWUHSRUWLVGHWDLOHGLQ
>@


)LJ*HQHUDOYLHZRIWKHRYHUSDVV
1HZ9)7:,%GHYHORSPHQW
,QYLHZRI WKHQHZPDUNHWGHPDQGV FRQFHUQLQJ WKHGHYHORSPHQWRI WKHSUHIDEULFDWHGPRGXODU V\VWHPVGXH WR
ERWK HFRQRPLF DQG HQYLURQPHQWDO EHQHILWV LQLWLDWLYHV DUH WDNHQ LQ IDYRU RI WKHVH VROXWLRQV EDVHG RQ FRPSRVLWH
GRZHOVLQRUGHUWRLQFUHDVHWKHLUUDQJHRIDSSOLFDWLRQWRODUJHUVSDQVXSWRP7KHQHZGHYHORSHGVROXWLRQZLOOEH
DSSOLHGIRUVWUXFWXUHVPRWRUZD\EULGJHVDQGKLJKZD\RYHUSDVVHVRQWKH$0RWRUZD\VHFWLRQ6HEHú±7XUGD
/RWVHH)LJZLWKD WRWDO OHQJWKRINPFXUUHQWO\LQ WKHFRQVWUXFWLRQSKDVHXQGHUDÄGHVLJQ	EXLOG´
FRQWUDFW

)LJ/RFDWLRQRIWKHORWRIWKH$PRWRUZD\VHFWLRQ6HEHú7XUGD
)RUWKLVPRWRUZD\VHFWLRQDQHZDOWHUQDWLYHVROXWLRQWRWKHFODVVLFDOFRPSRVLWHVWUXFWXUHVLVDOUHDG\SURSRVHGDQG
GHVLJQHGVHH)LJ7KLVVROXWLRQLQFOXGHV9)7:,%JLUGHUVIRUPRWRUZD\EULGJHVDQGRYHUSDVVHVZLWKVSDQV
XSWRP

   
)LJ7KH)(0PRGHOVIRUPRWRUZD\EULGJHVDQGRYHUSDVVHV
7KHJLUGHUV¶WRWDOOHQJWKPDNHVWUDQVSRUWDWLRQLPSRVVLEOHRQWKHH[LVWHQWQDWLRQDOURDGVZKHUHPDQ\URXQGDERXWV
DUHSUHVHQW,QRUGHUWRVROYHWKLVSUREOHPWKHJLUGHUVZLOOEHPDGHRIWZRVHFWLRQVZKLFKZLOOEHFRQQHFWHGRQVLWH
DQGOLIWHGLQWKHILQDOSRVLWLRQ
7KHILUVWSURSRVDOLQRUGHUWRFRQQHFWWKHWZRJLUGHUSLHFHVRQWKHVLWHZDVWKURXJKDFDVWLQVLWXMRLQW7KHZLGWKRI
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WKHLQVLWXFRQQHFWLRQMRLQWRIWKHJLUGHUSLHFHVKDVEHHQFKRVHQFPLQRUGHUWRDVVXUHWKHQHFHVVDU\RYHUODSSLQJ
OHQJWKRIWKHUHLQIRUFHPHQWEDUV

 
)LJ&DVWLQVLWXMRLQW
,QRUGHU WRDYRLGSRVVLEOHIXWXUHSUREOHPVDW WKHFDVWLQJMRLQWVLWXDWHGLQ WKHWHQVLOHUHJLRQRI WKHFURVVVHFWLRQ
RWKHUWZRFRQQHFWLRQVROXWLRQVZHUHDQDO\]HG7KHILUVWRQHSURSRVHVDVWHHOFRQQHFWLRQZLWKWZRHQGSODWHVDQGD
VWHHOZHEDQGWKHVHFRQGRQHSURSRVHVDFRQQHFWLRQRI WKHVWHHO ULJLGUHLQIRUFHPHQWRQO\ LQ WKH ORZHUSDUWRI WKH
VHFWLRQDQGDFXWLQWKHFRQFUHWHZHE%RWKVROXWLRQVSURSRVHDFDVWLQVLWXFRQQHFWLRQRIWKHFRQFUHWHXSSHUIODQJH
RIWKHSUHIDEULFDWHG9)7:,%JLUGHUVHH)LJ


 
)LJ6ROXWLRQVIRU9)7:,%FRQQHFWLRQ
7KH ILQDO FRQQHFWLRQ LV SUDFWLFDOO\ D FRPELQDWLRQ RI WKH ODVW WZRZKLFK XVHV VWHHO HQG SODWHV DQG SURSRVHV D
FXWWLQJZLWKQRWGHIRUPDEOHJHRPHWU\±DWULDQJOHPDGHRIVWHHOZLWKDQXSSHUFXUYHGUHFRUGDWLRQQHDUWRWKHQHXWUDO
D[LV RI WKH FURVV VHFWLRQ LQ RUGHU WR DYRLG WKH VWUHVV FRQFHQWUDWLRQ 2YHU WKLV VWHHO MRLQW D FRQFUHWH FDVW LQ VLWX
FRQQHFWLRQZLOOEHPDGHVHH)LJ

  
)LJ)LQDOMRLQWVROXWLRQ
5HIHUHQFHV
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